Microdissection from Carl Zeiss

Laser Microdissection:
A Key Technology for Microproteomics

Most proteomic applications face two major challenges.
One is the requirement of substantial amounts of tissue for
a comprehensive characterization. The second is to
guarantee tissue specificity in order to obtain significant
results.

Recent developments are focusing on the improvements of
sensitivity and  selectivity of conventional sampling
techniques. One enabling key technology is Laser Capture
Microdissection (LCM). Already proven in genomics as a
precise tissue separating and collecting technology, Carl
Zeiss now offers a fast collection method for large amounts

of material. In combination with new improvements e.g. in Here you will find different examples using LCM as major
mass spectrometric resolution and sensitivity, LCM clears enabling technology pointing out the benefits of tissue
the way for definite “microproteomics”. specific proteomic characterization.

A. Carcinoembryonic antigen (CEA)

Relative abundance

Wisniewski JR et al., J Proteome Res, 2011

Isolate a single cell population

Isolate 30.000 cells in one step within minutes

Seamless integrate LCM into your workflow

We make it visible.



Quantitative proteomics in formalin-fixed paraffin-embedded tissue
using LCM combined with high-resolution mass spectrometry

Tissue samples in biobanks are typically
formalin-fixed and paraffin-embedded (FFPE)
and routinely prepared onto glass slides. It has
only recently been shown that proteins in FFPE
tissues can be identified by LCM combined
with mass spectrometry-based proteomics.

Ostasiewicz et al. used the filter aided sample
preparation (FASP) method to analyze
microdissected samples solubilized in high
concentrations of SDS and extended this
feature to develop a simple protocol for FFPE
analysis.

Results from the FFPE-FASP procedure do not
indicate any discernable changes due to
storage time, hematoxylin staining or LCM.
Comparison of fresh against FFPE tissue
presented no significant qualitative or
quantitative differences between these
samples neither at the protein nor at the
peptide level.

Application of the FFPE-FASP protocol to
phosphorylation and N-glycosylation
pinpointed nearly 5,000 phosphosites and
1,500 N-glycosylation sites. Analysis of FFPE
tissue revealed that these posttranslational
modifications were quantitatively preserved.

Thus FFPE biobank material can be analyzed by
combination of LCM and microproteomics.
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- after Laser microdissection the segregated samples
are lifted into a collection device by a single laser pulse

Effect of key processing steps in FFPE analysis
- hematoxylin staining
- fixation time

Ostasiewicz P et al., J Proteome Res, 2010, 9,7: 3688-3700



Identification of biomarkers of colorectal cancer by combination of LCM and
quantitative proteome analysis

Tumor tissues obtained from surgery represent ideal
material for biomarker searching by proteomic analysis.
However, tissue heterogeneity complicates the
identification of tumor markers and the results
obtained through proteomic analysis of whole tissue
may be considered controversial.

Laser Capture Microdissection (LCM) can overcome the

heterogeneity problem by isolating individual tumor i . .

cells as shown by Zhang et al. Normal mucosal epithelia hepatic metastasis of colo-
rectal cancer (CRC)

They analyzed LCM purified cells from CRC tissue and
adjacent normal mucosa using DO / D3 acetylation
labeling combined with high-performance LTQ-FT MS.

LTQ-FT MS possesses the obvious advantages of both
allowing small amounts of samples to be analyzed and
providing high proteome coverage for complex
biological samples. 20 831.38825
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Ratio of transgelin-2 by D0/D3 acetylation quantitative method:
Light(normal)/heavy(tumor) = 1:4.0

Quantification and validation of protein overexpression in pooled colorectal
cancer (CRC) samples. (a) The expression level of transgelin-2 (TAGLN2) was

quantified to be four-fold higher by calculating the areas under the mono-
isotopic peaks of the heavy isotopic (D3) versus light isotopic (D0) peptides.

Zhang Y et al., Cancer Sci, 2010, 101,2: 523-529



Identification of protein profiles in the human lens cortex using LCM
combined with 2D-DIGE, MALDI-TOF and ESI-QTRAP LC-MS/MS

With aging, human lens crystallines
undergo post-translational modifications
(PTMs) and these modifications are
believed to play a major role in age-
related cataract development.

Asomugha et al. combined the accurate
techniques, LCM and 2D-DIGE, with
Matrix-Assisted Laser
Desorption/lonization Time-of-Flight
(MALDI-TOF) and Electrospray lonization
Quadripole Linear lon-Trap Liquid
Chromatography (ESI-QTRAP LC-MS/MS)
mass spectrometry to determine the
protein profiles in cortex and nucleus of
a single lens.

Laser microdissection was shown to be a
advantageous technology to differentiate
the in situ regional distribution of
crystallines and intermediate filament
proteins in cortical and nuclear regions of
the same lens. It was superior to a similar
isolation procedure using sequential
solubilization of different regions of a
human lens.

Tissue section of a 69-year-
old human lens

LCM can easily isolate the
irregular shaped cortical and
nuclear regions for detailed
il proteomic analysis
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LCM as enabeling technology finally leads into more specific results
Separation of 69-year-old human lens proteins using 15% polyacrylamide gel by SDS—PAGE
analysis (A) and identification of excised bands by MALDI-TOF mass spectrometry (B)

Asomugha C et al., Mol Vis, 2010, 16: 476-494



LCM-based micromethod for the analysis of amino acid concentrations in

plant tissues

The transcriptome and metabolite analysis from micro-
amounts of plant tissues demands the extension of the
capabilities to extremely small, physiologically distinct
cell types.

The nucellar projection (NP)/endosperm transfer cell
(ETC) complex represents the link between maternal

and filial seed tissues in barley. Cells of NP function as
metabolic interface to precondition amino acid supply of
the endosperm.

To understand metabolism, interconversion and transfer
of amino acids at the maternal-filial boundary, Thiel et
al. applied a combined transcriptome and metabolite
approach based on LCM and ultra performance liquid
chromatography (UPLC).

This approach finally enabled Thiel et al. to suggest that
amino acid degradation observed in NP largely occurs
within mitochondria, consistent with their role in
controlling amino acid homeostasis and metabolism.

Amino acid content (amol pm™)

Amino acid ETC NP

Histidine 0.08 £+ 0.06 0352 0.01**
Asparagine 13.05 £ 1.33 11.96 £ 1.41
Serine 13.76 £ 3.85 1243+ 7.14
Glutamine 7.20 £+ 1.20 14.75 £ 4.30%+=
Arginine 0.76 £0.23 3.21 £ 0.73%*=*
Glycine 346 £ 0. 7gFF 1.92 £ 047
Aspartate .54 £ 0.68 467+ 1.38
Glutamate 13.46 £ | 42%%% 893+ 176
Threonine 3.01 £0.75 360+ 1.3
Alanine 40.24 + 5.26%* 2862 £ 813
GABA 0.76 £0.23 1.22 £ 0.21*+
Proline B.66 £ 2.6]%%F 2444023
Lysine 0.00 £ 0.00 0.81 £ 0.08*
Methionine 0.87 £ 0.04 1.23+0.27*
Valine 1.40 £ 0.51 1.48 £0.55
Isoleucine 037+£0.13 0.50 £ 0.12
Leucine 0.25+0.1 0.39 £ 0.1
Phenylalanine 0.15 £ 0.02 0.22 £ 0.06

Values are the mean of 4-5 biological replicates obtained from 10 to
20 tissue sections

Increased at the significance level * P<0.05: ** P < 0.01; and ***
P <0.001

Amino Acid concentration in nucellar projection (NP) and
endosperm transfer cells (ETC)

Thiel J et al., Planta, 2009, 278,6: 633-638
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It's your choice - How LCM works

« Collect ultrapure, selected material from hetero-
geneous regions or from e.g. single cells or live cells
with the well established precise and unique
non-contact Laser Capture Microdissection (LCM).

A defined laser pulse transports the selected specimen
out of the object plane into a collection device — against
gravity.

« Collect large samples from homogeneous regions Non-contact LCM Pick-up LCM
captured in one piece by pick-up LCM without dividing

up and start directly, e.g. proteomic or

metabolic profiling.

For more details please visit:
http://www.zeiss.de/microdissection

T Information taken from hitp.//www.vanderbilt.edu/chemistry/faculty/caprioli.php

2 Sanders ME, Dias EC Xu BJ, Mobley JA, Billheimer D, Roder H, Grigorieva J, Dowsett M,
Arteaga CL, Caprioli RM. Differentiating Proteomic Biomarkers in Breast Cancer by Laser
Capture Microdissection and MALDI MS. J Proteome Res. 7(4):1500-1507, 2008




PALM MicroBeam - A Unique Solution from Carl Zeiss

The System at a Glance

« Fully automated, high precision one-step LCM

« Perform LCM even from standard glass slides (archived
material) or use standard reaction tubes

« Structured documentation with a reasonable data
management (InformationCenter)

« Flexible collection devices - Catapult on customized
holders, e.g. MALDI Slides

Benefits for Proteomic Application

« Extracted sample size up to several mm

« Pooling of dissectates possible

« Image analysis for fast and fully automated sample
recognition

2

PALM MicroBeam is not intended for diagnostic use

Carl Zeiss Microlmaging GmbH
07740 Jena, Germany

BioSciences | Location Munich
Phone : + 49 89 90 9000 800
Telefax: + 49 89 90 9000 820

E-Mail : palm-info@zeiss.de
www.zeiss.de/microdissection

Combined LCM and High-End Imaging Technology

« Use Multichannel Fluorescence (MCF) to display
different color channels individually or merged in
one fluorescence image

« Combine microdissection with confocal imaging
technologies, like Spinning Disk

- Extend LCM with optical tweezers, our contact free
manipulation tool

Scientific Support
« Dedicated protocols for Proteomics available
« Ask for fast and competent support
- an experienced group of dedicated scientists from
the ApplicationLab (labs@zeiss.de) will accelerate
your research

For questions please contact
E-Mail : labs@zeiss.de
Hotline: +49 89 90 9000 900

60-3-0010 — issued 06.11

Subject to change.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


